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(57)Abstract: 

PURPOSE: To realize a semiconductor package of a chip size and 
achieve the thickness reduction of the package and the high integration 
of a semiconductor chip by a method wherein bumps or Au balls are 
formed on the electrodes of a semiconductor chip and the bumps or the 
Au balls are exposed from the surface of molding resin. 
CONSTITUTION: A semiconductor wafer 1 1 is composed of a plurality of 
chips. A respective circuit pattern is formed in each chip and electrode 
pads 4 with which the semiconductor chip is connected electrically to an 
external circuit are provided around each chip. Bumps 15 or Au balls 16 
are formed on the electrode pads 4. Then the bumps 15 or the Au balls 
1 6 are exposed from the surface 1 9a of molding resin. With this 
constitution, various inconveniences which are shown by various types of 
prior art semiconductors can be solved, a semiconductor package of a 
chip size can be realized and, further, the thickness reduction of the 
package and the high integration of the chip can be achieved. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The plastic molded type semiconductor device characterized by having formed the bump or Au ball on 
the electrode of a semiconductor chip, and exposing this bump or Au ball on the front face of mold resin. 
[Claim 2] The manufacture approach of the plastic molded type semiconductor device characterized by being the 
manufacture approach of the plastic molded type semiconductor device of claim 1, forming a bump or Au ball on 
the electrode of each semiconductor chip of a semi-conductor wafer, and carrying out mold to the front face 
and/or rear face of said semi-conductor wafer after that. 

[Claim 3] The manufacture approach of the plastic molded type semiconductor device which the bump or Au ball 
is not exposed to the front face of mold resin, or carries out grinding of the mold resin front face if needed, and 
is characterized by exposing said bump or Au ball in the semi-conductor wafer [ finishing / mold ] obtained by 
the manufacture approach of claim 2 when sufficient exposure product is not obtained. 
[Claim 4] The manufacture approach of the plastic molded type semiconductor device characterized by giving 
dicing and dividing into a simple substance in the semi-conductor wafer [ finishing / mold ] obtained by the 
manufacture approach of claim 2 or claim 3. 

[Claim 5] The manufacture approach of the plastic molded type semiconductor device which is the manufacture 
approach of the plastic molded type semiconductor device of claim 1, forms a bump or Au ball on the electrode 
of the semiconductor chip divided separately, forms mold resin in the front face and/or rear face of said 
semiconductor chip after that carries out grinding of the resin front face if needed, and is characterized by 
exposing said bump or Au ball. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the plastic molded type semiconductor device to which the 
electronic circuitry closed the semiconductor chip (henceforth IC chip) accumulated and formed by resin by the 
transfer mold method, and its manufacture approach. Speaking concretely, this invention relating to a thin 
package or BGA, and relating to the optimal plastic molded type semiconductor device for an IC card, the 
package for memory cards, etc., and its manufacture approach especially. 
[0002] 

[Description of the Prior Art] In recent years, the package of a plastic molded type semiconductor device is in 
the inclination of smali-and-light-izing. Also in it, especially as for the thin semiconductor package, the increment 
in need will be expected from now on for high-capacity-izing of a memory card. Such a current package and the 
inclination of a memory card are explained by a diagram. 

[0003] Drawing 17 is drawing showing the relation between the thickness of a thin semiconductor package, and 
the thickness of IC memory card of the specification of JEIDA. 

[0004] As shown in this drawing 17 , the thickness of the present IC memory card is 3.3mm by the specification 
of JEIDA. On the other hand, the present thin semiconductor package has the thing of 1.0mm thickness in use, 
and, in the case of a memory card with an above-mentioned thickness of 3.3mm, can carry out double-sided 
mounting (column at the upper left of drawing 17 ). 

[0005] If this is transposed to a semiconductor package with a thickness [ under present development ] of 
0.5mm, it becomes possible to four-step mounting, and can expand twice [ in memory capacity / the case of a 
package with a thickness of 1.0mm ] (column at the upper right of drawing 17 R> 7). Moreover, it is in the 
inclination which thin-shape-izes card itself other than above-mentioned high-capacity-izing in the case of a 
memory card. 

[0006] For example, the card with a thickness of 2.2mm is defined by JEIDA as specification of the card of the 
next phase (column under drawing 17 ). In the case of the memory card of this thickness, only one side mounting 
can do a semiconductor package with a thickness of 1.0mm, but (column at the lower left of drawing 17 ) if it 
becomes a package with a thickness of 0.5mm or less, two or more steps of multistage mounting will be attained 
(column at the lower right of drawing 17 ). 

[0007] Furthermore, applying a thin shape-ized memory card as a smart card with a thickness [ of an ISO 
standard ] of 0.76mm (the same thickness as a credit card) is also considered. The side face of a smart card is 
shown in the next drawing. 

[0008] Drawing 18 is the side elevation showing the application of the module to the smart card of an ISO 
standard about a super-thin IC package. 

[0009] If the thickness of a smart card is set to 0.76mm as shown in this drawing 18 , with a package with a 
thickness [ of the present ** ] of 1.0mm, loading will become already impossible. Therefore, a semiconductor 
device (semiconductor package) with a thickness of 0.5mm or less is needed. 

[0010] Since it mounts in the memory card of size equivalent to a smart card with a thickness of 0.76mm 
according to such a demand, the COB (chip on-board regulation) method, the tape career method, etc. are 
proposed. Following drawing 19 and following drawing 20 explain the mounting gestalt. 

[001 1] Drawing 1 9 is the side elevation showing an example of the mounting gestalt about the IC package of a 
COB method, drawing — setting — 51 — in a semiconductor chip and 52, Au line and 55 show an electrode pad 
and, as for a substrate and 53, 56 shows a substrate pad, as for adhesives and 54. 

[0012] As shown in this drawing 19 , by the COB method, a semiconductor chip 51 is carried on the direct 
substrate 52, and the method of performing wire bond on plating of a substrate 52 etc. from the electrode pad 55 
on a chip 51 is adopted. 

[0013] Drawing 20 is the side elevation showing an example of the mounting gestalt about the IC package of a 
tape career method. The sign in drawing is the same as that of drawing 1 9 , 57 shows a tape and 58 shows a 
bump. 



[0014] By the tape career method, as shown in this drawing 20 , the electrode pad 55 of a semiconductor chip 51 
is connected to a tape 57 by the bump 58, and the approach of mounting in substrate 52 grade is used. However, 
there are the following troubles also by the conventional method shown in these drawing 19 and drawing 20 . For 
example, in the COB method of drawing 19 , a modular percent defective is high. 

[0015] Moreover, in the tape career method of drawing 20 , there is a trouble that automation of mounting is 
difficult the top where cost is very expensive. Furthermore, by the method which mounts the semiconductor 
device which has the lead described above, and a COB method and a tape career method, since wirebonding 
must be performed into the lead arranged around a chip, and the plating part on a substrate or it must connect 
with an electrode pad on a tape, it is necessary to arrange an electrode pad to the periphery of a chip 
fundamentally. 

[0016] Therefore, wiring in a chip must be taken about by force, and it has become the big hindrance to high 
integration of a semiconductor device, or contraction-izing of a chip size as a result. Moreover, from the former, 
in order to solve the above troubles, the flip chip method which has neither a wire nor a tape is carried out. 
[0017] Drawing 21 is the side elevation showing an example of the mounting gestalt about the IC package of a flip 
chip method. The sign in drawing is the same as that of drawing 19 and drawing 20 . 
[0018] This flip chip method is a method which forms a bump 58 beforehand on the electrode pad 55 of a 
semiconductor chip 51, and carries out adhesion immobilization by this bump 58 at the direct substrate 52, as 
shown in drawing 21 . If such a method is used, contraction-ization of a component-side product or a chip size is 
attained, and high capacity-ization of a card can be realized. 

[0019] However; like the conventional COB method, a tape career method, or a flip chip method, by methods 
other than a plastic molded type semiconductor device, since there is much structure where the semiconductor 
chip is not covered by mold resin, a chip front face receives a damage according to external force in many cases. 
Furthermore, in these methods, although potting resin may be dropped and the closure may be performed for 
protection of the front face of a semiconductor chip, as compared with the method of the resin seal by the 
transfer mold, control of the thickness of resin is difficult. 

[0020] Moreover, at a closure process, in order to carry out without pressurizing almost the resin itself to close 
is porous, and only the part tends to penetrate moisture etc. and has problems, like moisture resistance etc. is 
inferior in respect of the dependability of a semiconductor device. As mentioned above, there were all merits and 
demerits in the semiconductor device of the various conventional methods, and the semiconductor device which 
is called for now, which is a chip size and in which thin-shape-izing of a package and high integration of a chip 
are possible had the problem that it did not exist in it 
[0021] 

[Problem(s) to be Solved by the Invention] In this invention, while solving many un-arranging [ which the 
semiconductor device of the various conventional methods has ] and offering the semiconductor package of a 
chip size, it aims at offering the plastic molded type semiconductor device which enabled thin-shape-izing of a 
package, and high integration of a chip, and its manufacture approach. 
[0022] 

[Means for Solving the Problem] This invention forms [ 1st ] a bump or Au ball on the electrode of a 
semiconductor chip, and is taken as the plastic molded type semiconductor device of a configuration of having 
exposed this bump or Au ball on the front face of mold resin. 

[0023] It is the manufacture approach of the plastic molded type semiconductor device which is the manufacture 
approach of the plastic molded type semiconductor device the above 1st forms a bump or Au ball on the 
electrode of each semiconductor chip of a semi-conductor wafer, and carries out [ 2nd ] mold to the front face 
and/or rear face of said semi-conductor wafer after that. 

[0024] In the semi-conductor wafer [ finishing / mold ] obtained [ 3rd ] by the manufacture approach of the 
above 2nd, the bump or Au ball is not exposed to the front face of mold resin, or when sufficient exposure 
product is not obtained, it is the manufacture approach to which grinding of the mold resin front face is carried 
out if needed, and said bump or Au ball is exposed. 

[0025] In the semi-conductor wafer [ finishing / mold ] obtained [ 4th ] by the above 2nd or the 3rd manufacture 
approach, it is the manufacture approach characterized by giving dicing and dividing into a simple substance. 
[0026] It is the manufacture approach to which it is the manufacture approach of the plastic molded type 
semiconductor device the above 1st, and a bump or Au ball is formed on the electrode of the semiconductor chip 
divided separately, mold resin is formed in the front face and/or rear face of said semiconductor chip after that, 
grinding of the resin front face is carried out if needed, and said bump or Au ball is exposed [ 5th ]. 
[0027] 

[Function] In this invention, if the front face and/or rear face of a semiconductor chip in which the bump or the 
golden (Au) ball was formed are closed by mold resin and the front face or rear face of mold resin is exposed on 
an electrode pad, while realizing the semiconductor package of a chip size paying attention to the point that 
electrical installation with the exterior becomes possible, it is carrying out possible [ of thin shape-izing of a 
package, and the high integration of a chip ]. 



[0028] Speaking concretely, with the plastic molded type semiconductor device of this invention, attaining a 
surface mounting consistency equivalent to a flip chip device etc., and enabling mounting of high accumulation, 
while improving the semiconductor device in mounting plated circuits, such as a memory card, and maintaining a 
guarantee, quality dependability, etc. of an electrical property in mold resin protection (invention of claim 1). 
Moreover, it proposes about the manufacture approach for manufacturing such a plastic molded type 
semiconductor device (invention of claim 2 to claim 5). 
[0029] 

[Example 1] Next, that example is explained to a detail about the plastic molded type semiconductor device and 
its manufacture approach of this invention, referring to a drawing. This example supports invention of claim 1 to 
claim 5. 

[0030] As already stated, the semiconductor device (IC) of this invention is the configuration of a super-thin 
shape to which the bump or Au ball was formed on the electrode of a semiconductor chip, and the electrode was 
exposed on the front face of one side of mold resin. In this example, it is the case where both sides of a 
semiconductor device are closed by mold resin. First, a perspective view explains that configuration about the 
semiconductor device of this invention. 

[0031] Drawing 1 is the perspective view showing one example about the semiconductor device of this invention. 
In drawing, as for the semiconductor device (IC) of this invention, and 2, 1 is [ a semiconductor chip and 3 ] mold 
resin, in 3a, the mold resin on a side front and 3b show the mold resin on a background, and 20 shows an external 
electrode (deposit). 

[0032] As shown in this drawing 1 , both sides of the central semi-conductor wafer 2 are covered by mold resin 
3, and, as for the semiconductor device 1 of this invention, the external electrode (deposit) 20 is exposed from 
mold resin 3a on the side front of that one side. Thus, by constituting, thin shape-ization of a package is attained 
and high capacity-ization of a memory card etc. is also realized by coincidence. 

[0033] Moreover, since the plastic molded type semiconductor package of a chip and the same size which does 
not have a lead is obtained, a component-side product can be made small. And since a circuitry top is also very 
firm, reliable high density assembly becomes possible. Next, the production process of the semiconductor device 

I of this invention shown in drawing 1 is explained using drawing 1 1 from drawing 2 . 

[0034] Drawing 2 is the perspective view showing an example of the semi-conductor wafer for obtaining the 
semiconductor device 1 of this invention. In drawing, 11 shows a semi-conductor wafer and 12 shows a cage 
hula. 

[0035] Drawing 3 is the schematic diagram showing one element currently formed in the semi-conductor wafer 

I I shown in drawing 2 . In drawing, in 4, an electrode pad and 13 show a chip and 14 shows a scribe line. 
[0036] As shown in this drawing 3 , the semi-conductor wafer 1 1 consists of two or more chips 13. After that, 
after each chip 13 usually gives rear-face grinding in the state of a wafer, it is separately divided in the process 
of dicing. A circuit pattern is formed in each chip 13, respectively, and the electrode pad 4 for making electric 
connection with the exterior in the perimeter section of a chip 13 is mainly formed in it 

[0037] Drawing 4 is the important section sectional view of the perimeter [ chip 13 ] section in which the 
electrode pad 4 was formed about the semi-conductor wafer 1 1 shown in drawing 2 . The sign in drawing is the 
same as that of drawing 2 and drawing 3 . 

[0038] Drawing 5 is the important section sectional view showing the condition of having formed the bump on the 
electrode pad 4 in the semi-conductor wafer 1 1 shown in drawing 4 . The sign in drawing is the same as that of 
drawing 2 and drawing 3 , and 15 shows a bump. 

[0039] On the electrode pad 4 of the semi-conductor wafer 1 1 shown in drawing 4 , a bump 15 is formed by the 
approach currently performed from the former. Of such processing, as shown in drawing 5 , a bump 15 is formed 
on the electrode pad 4. 

[0040] Drawing 6 is the important section sectional view showing the condition of having formed Au ball on the 
electrode pad 4, with the usual wirebonding method. The sign in drawing is the same as that of drawing 2 and 
drawing 3 R> 3, in 16, Au ball and 17 show Au line and 18 shows a capillary. 

[0041] Moreover, instead of a bump 15, as shown in drawing 6 , the Au ball 16 may be formed on the electrode 
pad 4. According to the above process, a resin seal is performed, after forming a bump 15 or the Au ball 16 on 
the electrode pad 4 of the semi-conductor wafer 1 1 . 

[0042] Drawing 7 is drawing explaining the resin seal process of the semi-conductor wafer 11, and is the outline 
sectional view showing the condition of having inserted in mold metal mold, the sign in drawing — drawing 6 — 
the same — 21 — mold metal mold — it is — 21 A — the upper metal mold and 21 B — the Shimokane mold and 
22A — as for a bottom runner and 24A, an upper cavity and 22B show [ a bottom cavity and 23A ] the bottom 
gate for an upper runner and 23B, as for the upper gate and 24B. 

[0043] As shown in this drawing 7 , it is put in by the mold metal mold 21 and the resin seal of the chip 13 which 
the process explained by previous drawing 6 ended is carried out to it That is, the semi-conductor wafer 1 1 is 
inserted from the upper and lower sides by upper metal mold 21 A and Shimokane mold 21B, and the side front 
and background of the semi-conductor wafer 1 1 are fabricated by mold resin 3. 



[0044] In this case, since it is necessary to carry out the mold of the resin 3 of both sides of the semi-conductor 
wafer 1 1 to the thin large range, it optimizes mold conditions, such as molding temperature of the mold metal 
mold 21, an injection pressure, injection time amount, and the preheating time, to the curing temperature of mold 
resin 3, a viscosity property, and a pan, and performs them to them. Then, as grinding of the thin film of the mold 
resin 3a and 3b on a side front and a background is carried out and it is shown in later drawing 10 R> 0 at the 
same process as the rear-face grinding of the conventional wafer, a bump 15 or the Au ball 16 is exposed on the 
front face of mold resin 3a. 

[0045] At this time, a bump s 15 area or the magnitude of the Au ball 16 is beforehand adjusted so that the 
exposure product of a bump 15 or the Au ball 16 may become homogeneity mostly. In addition, in the example 
shown in previous drawing 7 , the bump 15 or the Au ball 16 is completely covered with mold resin 3a, and in 
order to make connection with the exterior, the process of the grinding of mold resin 3a is needed. 
[0046] Drawing 8 is the outline sectional view showing the condition that inserted the semi-conductor wafer 1 1 
of drawing 6 in the mold metal mold 21, and the Au ball 16 touched upper metal mold 21 A. The sign in drawing is 
the same as that of drawing 6 and drawing 7 . 

[0047] As shown in this drawing 8 , when the bump 15 or the Au ball 16 is formed more highly beforehand and it 
inserts with the mold metal mold 21, it is made for the tip of these bumps 15 or the Au ball 16 to hit the inside of 
punch 21 A. According to this approach, since some of bumps 15 or Au balls 16 are already exposed on the mold 
resin front face after shaping, the process of grinding like drawing 7 can be skipped. 

[0048] Drawing 9 is the outline perspective view showing the condition after fabricating the semi-conductor 
wafer 1 1 with the mold metal mold 21 shown in drawing 7 or drawing 8 . The sign in drawing is the same as that 
of drawing 2 , 19 is mold resin, and, as for side front mold resin and 19b, 19a shows background mold resin. 
[0049] Drawing 10 is the outline sectional view showing the condition of having carried out grinding of the mold 
resin 19 of the semi-conductor wafer [ finishing / mold shaping ] 1 1, and having exposed the Au ball 16 on the 
front face. 

[0050] Drawing 1 1 is the sectional view showing the condition after plating on the Au ball 16 exposed on the 
front face of side front mold resin 1 9a. In drawing, 20 shows a deposit. 

[0051] as drawing 7 and drawing 8 explained, the semi-conductor wafer 1 1 is shown in drawing 9 , when mold 
shaping is performed using the mold metal mold 21 — as -- both sides — mold resin 19a and 19b — business — 
the crack ******** wafer 11 is obtained. Thus, grinding of the double-sided mold resin 19 is carried out to the 
obtained semi-conductor wafer 11, and the front face of side front mold resin 19a is made to expose the Au ball 
16 to it, as shown in drawing 10 . 

[0052] Then, as shown in drawing 1 1 , on the exposed bump 15 or the Au ball 16, solder plating etc. is processed 
and a deposit 20 is formed, more than — drawing 2 — from — drawing 1 1 — like — down stream processing — 
carrying out — having — mold — finishing — a wafer —11— dicing — giving — each — a simple substance - 
- carrying out — if — drawing 1 — R — > — one — having been shown — as — a substrate — mounting — 
being possible — a gestalt — a semiconductor device — ( — IC — ) — one — obtaining — having 
[0053] Since the front face of the chip 13 of a semi-conductor is covered with mold resin 3a and 3b in the 
semiconductor device (semiconductor package) explained in this 1st example, it is possible for a chip front face 
not to receive a damage and to also secure moisture resistance. Since the plastic molded type semiconductor 
package of a chip and the same size which does not have a lead is moreover obtained, a component-side product 
can also be made small. 
[0054] 

[Example 2] This example also supports invention of claim 1 to claim 5. Although the 1st previous example 

explained the case where both sides of a semiconductor device 1 were closed by mold resin 3a and 3b, in this 

2nd example, it has the description at the point which closes only one side of a semiconductor device 1 by mold 

resin. First, a perspective view explains the semiconductor device of this 2nd example. 

[0055] Drawing 12 is the perspective view showing the 2nd example of the semiconductor device of this 

invention. The sign in drawing is the same as that of drawing 1 , and 31 shows the semiconductor device of this 

invention. 

[0056] The semiconductor device 31 shown in this drawing 1 2 will be the same configuration as fundamentally as 
the semiconductor device 1 of drawing 1 explained in the 1st previous example, if the point that mold resin 3a is 
formed only in that top face (side front) is removed. Next, the production process of the semiconductor device 
31 shown in drawing 12 is explained using drawing 13 and drawing 14 . 

[0057] In the 2nd example of this invention, drawing 13 is drawing explaining the resin seal process of the semi- 
conductor wafer 11, and is the outline sectional view showing the condition of having inserted in mold metal mold. 
The sign in drawing is the same as that of drawing 6 , in 32, a runner and 32C show the gate and, as for the 
upper metal mold for mold shaping, and 32A, 33 shows the Shimokane mold, as for the cavity and 32B. 
[0058] Also in this 2nd example, the process from drawing 2 to drawing 6 is common, is in the condition in which 
the Au ball 16 was formed on the electrode pad 4 of the semi-conductor wafer 11, and performs mold shaping on 
that top face. As shown in drawing 13 R> 3, mold resin 3a is fabricated in this mold forming cycle only on the side 



front of the semi-conductor wafer 1 1 . 

[0059] Thus, when the thin film of mold resin 3a is made to form only in one side of the semi-conductor wafer 
11, curvature may arise from the difference in a heat ray expansion coefficient to a wafer 11. Then, it is desirable 
that the heat ray expansion coefficient of mold resin 3a chooses the ingredient of the value near it of the semi- 
conductor wafer 1 1 in this case. 

[0060] Drawing 14 is the sectional view showing the condition of having carried out vertical grinding of the semi- 
conductor wafer 1 1 by which mold shaping was carried out, and having plated with drawing 1 3 on the exposed Au 
ball 16. The sign in drawing is the same as that of drawing 1 1 and drawing 13 . 

[0061] After such a process is completed, grinding is carried out by the front face of mold resin 3a, and the same 
approach as the 1st previous example described the rear face of the semi-conductor wafer 1 1 if needed. 
Furthermore, on the exposed Au ball 16 (or bump 15), solder plating etc. is processed and a deposit 20 is formed. 

[0062] In addition, the reason for carrying out grinding of the rear face of the semi-conductor wafer 1 1 is that it 
will become possible theoretically to realize a super-thin package if grinding also of the rear face is carried out in 
order for the whole thickness to obtain the semiconductor device 31 to about 100 micrometers although it may 
function normally as a device if it has left the active layer of the 10 micrometers of the surface number of the 
semi-conductor wafers 11. Then, if the semi-conductor wafer 1 1 which performed the process of drawing 13 and 
drawing 14 is divided into each simple substance, the semiconductor device 31 as shown in previous drawing 12 
will be obtained. 
[0063] 

[Example 3] In the 1st and the 2nd example, when the semiconductor device 1 which closed both sides by mold 
resin 3a and 3b, and the semiconductor device 31 which closed one side by mold resin 3a were manufactured, 
the case where the semi-conductor wafer 1 1 as shown in drawing 2 was used was stated. In this 3rd example, 
the semi-conductor wafer 1 1 is beforehand divided into each chip simple substance, and it has the description by 
the same approach after that as the 1st example described at the point which forms a bump 15 or the Au ball 16 
on the electrode pad 4. 

[0064] Therefore, the semiconductor devices 1 and 31 obtained are the same as that of the previous 1st and the 
2nd previous example. This 3rd example is explained using drawing 15 and drawing 16 . 

[0065] Drawing 1 5 is the perspective view showing the chip simple substance separately divided from the semi- 
conductor wafer 11. The sign in drawing is the same as that of drawing 3 , and 41 shows a chip simple substance. 

[0066] In the 3rd example of this invention, drawing 16 is drawing explaining the resin seal process of the 
semiconductor chip simple substance 41, and is the outline sectional view showing the condition of having 
inserted in the mold molding die. The sign in drawing is the same as that of drawing 13 and drawing 15 . 
[0067] Fundamental down stream processing is the same as that of the 1st and the 2nd example which were 
described previously, and the semi-conductor wafer 1 1 as shown in drawing 2 is divided into the chip simple 
substance 41 as beforehand shown in drawing 15 . In the condition which showed in this drawing 1 5 , by the same 
approach, the Au ball 16 (or bump 15) is formed on the electrode pad 4, and as shown in drawing 16 R> 6, the 
chip simple substance 41 is arranged as the 1st example described to cavity 32A in the upper metal mold 32 for 
mold shaping prepared every chip 41. 

[0068] And the thin film of mold resin 3 is fabricated on the side front of the chip simple substance 41 (on or the 
background). Then, grinding of the mold resin 3a (or rear face of the chip simple substance 41) is carried out, and 
the necessary semiconductor devices 1 and 31 are manufactured. These processes are the same as the 1st and 
the 2nd example described. 
[0069] 

[Effect of the Invention] According to the plastic molded type semiconductor device of claim 1, thickness of a 
package can be made thin compared with the various conventional methods. Therefore, multistage mounting to a 
memory card etc. and mounting to the card of an ISO standard are attained [ 1st ]. 

[0070] Since package size can be made into a chip and the same size, a component-side product can be made 
small and high density assembly becomes possible the 2nd. Since wirebonding to a lead becomes unnecessary 
[ 3rd ], arrangement of an electrode pad can be performed comparatively freely. 

[0071] Consequently, it becomes unnecessary to carry out useless leading about of a circuit, and much more 

high integration of a semiconductor chip is also realized. Since a semiconductor chip is protected [ 4th ] by mold 

resin, the damage to a chip side decreases and moisture resistance also improves. 

[0072] Since it does not have [ 5th ] a leadframe, the defect who processes, such as die bonding and lead 

processing, become unnecessary, and originates in leadframes, such as lead deflection and a copra nullity, is also 

canceled. 

[0073] Since the yield also improves while the plastic molded type semiconductor device which was excellent as 
mentioned above is obtained according to the manufacture approach of claim 2 to claim 5, manufacture of low 
cost is attained as a result. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing one example about the semiconductor device of this invention. 
[Drawing 2] It is the perspective view showing an example of the semi-conductor wafer for obtaining the 
semiconductor device 1 of this invention. 

[Drawing 3] It is the schematic diagram showing one element currently formed in the semi-conductor wafer 1 1 
shown in drawing 2 . 

[Drawing 4] It is the important section sectional view of the perimeter [ chip 1 3 ] section in which the electrode 
pad 4 was formed about the semi-conductor wafer 1 1 shown in drawing 2 . 

[Drawing 5] In the semi-conductor wafer 1 1 shown in drawing 4 , it is the important section sectional view 
showing the condition of having formed the bump on the electrode pad 4. 

[Drawing 6] It is the important section sectional view showing the condition of having formed Au ball on the 
electrode pad 4, with the usual wirebonding method. 

[Drawing 7] It is drawing explaining the resin seal process of the semi-conductor wafer 11, and is the outline 
sectional view showing the condition of having inserted in mold metal mold. 

[Drawing 8] It is the outline sectional view showing the condition that inserted the semi-conductor wafer 1 1 of 
drawing 6 in the mold metal mold 21, and the Au ball 16 touched upper metal mold 21 A. 
[Drawing 9] It is the outline perspective view showing the condition after fabricating the semi-conductor wafer 
1 1 with the mold metal mold 21 shown in drawing 7 or drawing 8 . 

[Drawing 10] It is the outline sectional view showing the condition of having carried out grinding of the mold resin 
19 of the semi-conductor wafer [ finishing / mold shaping ] 1 1, and having exposed the Au ball 16 on the front 
face. 

[Drawing 1 1] It is the sectional view showing the condition after plating on the Au ball 16 exposed on the front 
face of side front mold resin 19a. 

[Drawing 12] It is the perspective view showing the 2nd example of the semiconductor device of this invention. 
[Drawing 1 3] In the 2nd example of this invention, it is drawing explaining the resin seal process of the semi- 
conductor wafer 11, and is the outline sectional view showing the condition of having inserted in mold metal mold. 

[Drawing 14] It is the sectional view showing the condition of having carried out vertical grinding of the semi- 
conductor wafer 1 1 by which mold shaping was carried out, and having plated with drawing 13 on the exposed Au 
ball 16. 

[Drawing 1 5] It is the perspective view showing the chip simple substance separately divided from the semi- 
conductor wafer 1 1 . 

[Drawing 16] In the 3rd example of this invention, it is drawing explaining the resin seal process of the 
semiconductor chip simple substance 41, and is the outline sectional view showing the condition of having 
inserted in the mold molding die. 

[Drawing 17] It is drawing showing the relation between the thickness of a thin semiconductor package, and the 
thickness of IC memory card of the specification of JEIDA. 

[Drawing 18] It is the side elevation showing the application of the module to the smart card of an ISO standard 
about a super-thin IC package. 

[Drawing 19] It is the side elevation showing an example of the mounting gestalt about the IC package of a COB 
method. 

[Drawing 20] It is the side elevation showing an example of the mounting gestalt about the IC package of a tape 
career method. 

[Drawing 21] It is the side elevation showing an example of the mounting gestalt about the IC package of a flip 
chip method. 

[Description of Notations] 

1 Semiconductor Device of this Invention 

2 Semiconductor Chip 



3 MolcTResin ' 

4 Electrode Pad 

11 Semi-conductor Wafer 

12 Cage Hula 

13 Chip 

15 Bump 

16 Au Ball 

17 Au Line 

18 Capillary 

19 Mold Resin 

20 Deposit 

31 Semiconductor Device of this Invention 
41 Chip Simple Substance 
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